Pharmacologic modulation of alveolar liquid clearance in transplanted lungs by phentolamine and FK506.
The lung's capacity to clear alveolar fluid can determine the severity of the edema seen after transplantation. We recently observed that alveolar liquid clearance was decreased in transplanted lungs. This study evaluates the ability of phentolamine and FK506 to modulate the severity of lung injury and the decline in alveolar liquid clearance after transplantation. A canine orthotopic single-lung transplantation model was used. The lungs were preserved with a low-potassium-dextran solution (50 mL/kg) and transplanted after 3 hours of cold ischemia. The experimental protocol included a control group, a phentolamine group, in which donor lungs were infused with phentolamine (2 mg/kg), and a FK506 group, in which the animals received FK506 (25 mg/kg per hour) intravenously during reperfusion. After 4 hours of reperfusion, alveolar liquid clearance, wet-to-dry ratios, lung epithelial Na(+) channel expression, and the response to beta-adrenergic stimulation were measured. The increase in wet-to-dry ratios of transplanted lungs was less pronounced in the phentolamine and FK506 groups. The FK506 treatment led to improvement of alveolar liquid clearance. Neither phentolamine nor FK506 influenced lung epithelial Na(+) channel expression in transplanted lungs or preserved alveolar cell ability to respond to beta-adrenergic stimulation. Phentolamine or FK506 treatment during reperfusion improves alveolar liquid clearance and decreases the severity of lung injury.